42 addressed and may not be recognized as "immunosuppressive" by all physicians. An immunization policy was recently developed by the Greek Rheumatology Society (GRS). The purpose of this survey was to document the knowledge, perceptions and attitudes toward vaccinations among rheumatologists practicing in Greece.
METHODS
The questionnaire was developed in view of the forthcoming immunization policy recommendations by the GRS. Primary goals were to explore rheumatologists' applied knowledge with respect to immunizations and to record current vaccination practice among Greek rheumatologists. Special interest was focused on influenza, pneumococcal and live vaccines. Future perspective is to track changes in the results after the implementation of the GRS recommendations. The questionnaires were distributed during the Postgraduate Course of the Greek Society for Rheumatology (10-13 December 2015) to all participants. Inquiries targeted: basic knowledge (e.g., recognition of required and contra-indicated vaccines; identification of vaccine type), availability of recommendations within the department/clinic, specific inquiries as part of medical history, relevant record keeping, and current clinical practice (types and timing of vaccines with regard to treatment). Additionally, rheumatologists were queried about strategies to improve vaccination coverage. The questionnaire is also available online. All data collected by hard-copy were entered into an Excel worksheet and statistical analysis was performed using SPSS Software.
RESULTS
One hundred and ten practicing rheumatologists in Greece answered the questionnaires. Response rate was 63% (110/175 course participants). Responders were representative of all rheumatology settings in Greece: 57% worked in private practice, 39% were consultants in hospitals (23%, 10% and 6% in state, university and private hospitals, respectively), and 4% worked in outpatient rheumatology clinics in primary care settings.
Availability of guidelines
The majority of those affiliated with a hospital or a local or regional health care system (63%, 30/47) answered that they do not have vaccination guidelines in their department. Information about vaccinations is primarily sought in the guidelines of the European League against Rheumatism (41%, 31/97) and systematic literature reviews (41%, 31/97); 30% (23/97) responded that they consult the American College of Rheumatology recommendations, while 20% look up other sources (15/97).
Applied knowledge about vaccine types, necessity, efficacy and safe administration of vaccination Correct identification of all vaccine types ( Table 1 ) was made by 13 rheumatologists, which corresponds to 15% of rheumatologists that answered this inquiry, and 11% of rheumatologists that took the survey. There was no significant difference in the workplace environment among rheumatologists giving the correct answer to all relevant inquiries (46% in private practice, 54% in hospital settings). Notably, rates of those failing to correctly identify the type of the influenza vaccine, the human papilloma virus vaccine, the hepatitis B virus vaccine and the pneumococcal vaccine were >30%. Regarding the two vaccinations most commonly prescribed in patients with ARDs (influenza and pneumococcal vaccines), 93% of responders (86/92) were aware that influenza vaccine should be administered annually, and 94% (87/93) acknowledged the need for pneumococcal vaccination. When queried about the effect of disease modifying anti-rheumatic drugs (DMARDs) on vaccine-efficacy, 83% (83/100) recognize that the efficacy of both influenza and pneumococcal vaccines may be reduced in patients receiving treatment with methotrexate and/or tumour Strategies to improve vaccination coverage (Table 2) The majority of Greek rheumatologists (83/87, 95%) consider that the responsibility for vaccination uptake lies with treating physicians and agree that vaccine records of patients with ARDs should be shared between general practitioners and rheumatologists.
DISCUSSION
The survey results indicate that the majority of Greek rheumatologists have implemented a vaccine strategy in their everyday practice. It is encouraging that per the answers given, most rheumatologists inquire about vaccination history and advise patients to vaccinate. The majority also prescribes influenza/pneumococcal vaccines, following international guidelines. 5, 6 Documentation that the above results are true, however, would require cross-checking with patient chart reviews. An older questionnaire survey among patients demonstrated a suboptimal vaccination rate in Greek patients with rheumatoid arthritis; however, this was prior to the development of EULAR vaccination recommendations. 7 Notably, almost 8 out 10 recognize that conjugate vaccines may be preferable to polysaccharide or should be given in conjunction with polysaccharide in immunosuppressed patients. 8 Another important finding is that there was no difference in the workplace environment in the distribution of answers; this also includes inquiries where identification of the correct answer was requested. The results of a similar survey conducted among Irish rheu- 10 Unfortunately, this is not recognized by a considerable percentage of Greek rheumatologists, who either do not interrupt treatment at all, or do not withhold therapy long enough before administering a live vaccine. Among live vaccines, the herpes zoster virus (HZV) vaccine can be administered during treatment with csDMARDs, according to the most recent ACR Guidelines for rheumatoid arthritis; 6 however, standard of care with regard to HZV was not specifically queried during the survey. When it comes to steroids, the answers given indicate that some rheumatologists may not be aware of the steroid dose threshold that impairs the activity of the immune system. The immunosuppressive effects of steroid treatment vary, but a dose equivalent to a total of 20 mg/day of prednisone is considered sufficiently immunosuppressive to raise concern about the safety of immunization with live-virus vaccines. However, there is no consensus as to what is a low dose of steroid; 10mg per day or below is thought to be a sensible compromise. According to the Advisory Committee on Immunization Practices recommendations, vaccination with live vaccines should be deferred for at least 1 month after discontinuation of therapy before administering a live-virus vaccine to patients who have received high-dose, systemic steroids for greater than or equal to 2 weeks. 11 The immunogenicity of inactivated vaccines is generally preserved during treatment with conventional DMARDs and anti-TNF drugs, though there have been several reports of diminished response to vaccination in patients under methotrexate and/or anti-TNF regimens. 2, 12, 13 Most importantly, immune response to influenza and/or pneumococcal vaccination may be hampered as a result of treatment with abatacept and rituximab. 2, 14, 15 This explains why guidelines advise to vaccinate prior to the initiation, or after adequate cessation (at least 2 weeks) of immunomodulators, especially when it comes to anti-CD20 and CTLA4 analog treatment, 3, 5 although data about abatacept are conflicting. 16 However, it appears that many rheumatologists in Greece do not take into account this important aspect regarding the proper time to administer inactivated vaccines with regard to immunosuppressive therapy. Another noteworthy finding is that a non-negligible percentage of rheumatologists remain very cautious regarding vaccine safety, or question vaccine efficacy in patients with ARDs and prefer not to vaccinate patients. Another small but not unimportant group does not consider vaccines as an essential aspect of rheumatology practice that would reduce infection burden. Additionally, among those that have taken up vaccines in their current practice, some have misinterpretations of guidelines; a characteristic example is that almost 1 out of 10 vaccinates patients against influenza sporadically, but not on an annual basis.
STRENGTHS AND WEAKNESSES
A limitation of the survey that we would like to acknowledge is that that some respondents filled up the questionnaire form poorly. It is also possible that some may have misinterpreted a question, or may have manipulated their answers. To overcome this weakness, we ensured that the survey was anonymous and responders had sufficient time to consider the questions before answering. The study has important strengths: to our knowledge, this is the first survey in Greece and the second worldwide to document the knowledge, attitudes and perceptions of practicing rheumatologists about vaccinations. 9 The number of responders is very satisfactory, and the sample is representative of all rheumatology settings in Greece. Most importantly, the survey can be used as baseline for later survey, to compare results and evaluate changes following the development of GSR vaccination recommendations in patients with ARDs.
CONCLUSION
There are many encouraging findings in this survey that reflect the interest of most Greek rheumatologists in vaccinations and their intention to implement international recommendations. Still, some remain skeptical toward vaccines, some do not possess basic immunization knowledge, and others have misconceptions in their vaccination practice. The GRS guidelines may serve toward increasing vaccine awareness, clarifying misperceptions and assisting in the direction of safe and efficient vaccine uptake. 
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